Combining the farnesyltransferase inhibitor lonafarnib with paclitaxel results in enhanced growth inhibitory effects on human ovarian cancer models in vitro and in vivo.
To determine the effects of combining lonafarnib with paclitaxel on the growth of human ovarian cancer cells and tumor xenografts as well as to monitor a pharmacodynamic marker of farnesyltransferase inhibition (HDJ-2) in peripheral blood mononuclear cells (PBMCs) isolated from tumor-bearing animals after treatment with this combination. Proliferation of A2780, PA-1, IGROV-1, and TOV-112D cells was assessed after treatment with lonafarnib and paclitaxel. Cell cycle progression was determined by flow cytometry, and apoptosis was evaluated by assaying for caspase-3 and cleaved PARP. The effects of lonafarnib and paclitaxel on the tumor growth of each model were determined in immunocompromised mice. Proteins extracted from cells, tumors, and PBMCs were assayed for HDJ-2 mobility shifts by Western blotting as well as for farnesyl protein transferase (FTase) enzyme activity by biochemical analyses. In A2780, PA-1, IGROV-1, and TOV-112D cells lonafarnib potentiated the growth inhibitory effects of paclitaxel. In each of the models lonafarnib enhanced paclitaxel-induced mitotic arrest and apoptosis. The combination of lonafarnib plus paclitaxel resulted in marked tumor regressions in A2780, TOV-112D, PA-1, and IGROV-1 tumor xenografts. Western blotting demonstrated that in PBMCs isolated from the animals, paclitaxel treatment suppressed lonafarnib-induced HDJ-2 mobility shifts. Paclitaxel did not affect lonafarnib inhibition of FTase enzyme activity levels in these PBMCs. Lonafarnib enhances the antiproliferative effects of paclitaxel on ovarian cancer cells in vitro and ovarian tumor xenografts in vivo. Measuring FTase enzyme activity levels rather than HDJ-2 shifts in PBMCs may be a more accurate biomarker to predict levels of farnesyltransferase inhibition in patients who are also receiving paclitaxel chemotherapy.